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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the acrylic polymer coagulation constituent (A) which it comes to solidify after mixing a latex containing a latex and an 
acrylic multistage story polymer (II) containing an acrylic polymer (I).; 

(i) It is the polymer particle formed of one step or two steps of polymerization reactions or more which an acrylic polymer (I) consists 
of 50 or less % of the weight of units guided from 50 % of the weight or more of alkyl methacrylate ester units, alkyl methacrylate ester, 
and other monomers that can be copolymerized, and consist of a polymer which has 18.6(MPa) 1 / less than two solubility parameter, 
and where monomer presentations differ mutually.; 

(ii) an acrylic multistage story polymer (II) in a latex containing a preceding paragraph story polymer (II-a) It is the multistage story 
polymer particle in which it makes it come to form a latter-part story polymer (Il-b). A preceding paragraph story polymer (II-a) 
consists of 50 or less % of the weight of units guided from 50 % of the weight or more of alkyl methacrylate ester units, alkyl 
methacrylate ester, and other monomers that can be copolymerized. Consist of a polymer which has 18.6(MPa) 1 / less than two 
solubility parameter. It is the polymer formed of one step or two or more steps of continuous polymerization reactions from which a 
monomer presentation differs mutually. A latter-part story polymer (II-b) consists of 50 or less % of the weight of units guided from 50 
% of the weight or more of alkyl methacrylate ester units, alkyl methacrylate ester, and other monomers that can be copolymerized. 
Consist of a polymer which has 18.6(MPa) 1 / two or more solubility parameters. It is the polymer formed of one step or two or more 
steps of continuous polymerization reactions from which a monomer presentation differs mutually, and weight ratios of a preceding 
paragraph story polymer (II-a) and a latter-part story polymer (II-b) are 20 / 80 - 70/30.; 

(iii) ; whose weight ratios of an acrylic polymer (I) and an acrylic multistage story polymer (II) are 5 / 95 - 60/40 — an acrylic polymer 
coagulation constituent characterized by things. 

[Claim 2] An acrylic sol which consists of an acrylic polymer coagulation constituent (A) and a plasticizer (B) according to claim 1. 

/ 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. " ' 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the acrylic sol which becomes a suitable acrylic polymer 

[OO^I C ° nSt,tUent f ° r an aCrV,iG S01 ' and 3 list from this acr V |ic eo'V^r coagulation constituent and a plasticizer 

[Description of the Prior Art] Current and the plastisol constituent used widely industrially are vinyl chloride sol constituents which a 

Srsir ""ys? pol r 7 1 ch,oride (v,nyi chioride) powder and a bu,king agent - ™« * * used STi 

the pigment, the thermostabihzer, the foaming agent, the diluent, etc. by the use. blending further. This vinyl chloride sol constituent is 
used for the various purpose ,n many fields as the coating agents the object for automobiles, the object for carpets the object for 
wallpaper, for floors, etc.. an impregnant, a caulking agent, etc. On the other hand, the hydrogen chloride gas which occurs at the time 
of .nc.nerat.on of a vinyl chlonde sol const.tuent has the difficulty of damaging an incinerator remarkably, and it not only becomes the 
cause of acid ra.n on the latest env.ronmental problem, but it serves as a destructive causative agent of the ozone layer of the earth 
further, and it warts .far the appearance of the plastisol constituent which replaces the vinyl chloride sol constituent which does not 
nave such a difficulty in each goods field. 

[0003] The acrylic sol constituent is proposed to such a demand as a plastisol which does not generate hydrogen chloride gas at the 
time of combustion. For example, although the thing using the acrylic polymer particle of a homogeneity presentation system was 
known, when a general-purpose plasticizer like dioctyl phthalate was used, there was a problem that the solubility to said particle of 
this plasticizer is h.gh. and ,t could not be practically used since a viscosity rise of an acrylic sol breaks out in several minutes after 
mixing and ,t becomes impossible form.ng membranes (refer to JP.55-1 61 77.B). Moreover, in order to improve the membrane formation 
nature and storage stab.lity of an acrylic sol, the method of carrying out copolymerization of the monomer component with low 
compatibility with a plasticizer to acrylic polymer was proposed, but when this acrylic sol was used, it had the trouble of being easy to 
carry out bleed out of the plasticizer to the coat surface obtained 

S° 0 H 4 L^ r r Ver ' * ^ ^ J ^?: 2 ^f 0A ° r JP - 9 " 77950A - The ^ component which compatibility with a plasticizer becomes from a 
good specific monomer, and the (b) component which consists of a low specific monomer of compatibility with a plasticizer are 
included. And the percentage of the (a) component decreases on a multistage story or a continuation target towards the outermost 

he acrTc 2 ^ T FT F*"™' (h) The ^ S °' US ' ng C the Pontage of a component ] the multistage sZ or 

Mrt h7h POlymer ft Partlcle | whlc | h -creases continuously is proposed towards the outermost layer from the core of an acn.lic poTymer 
particle. However, the acrylic sol using this acrylic polymer particle had the low compatibility of a particle surface layer an? a 
plast.czer, and for poor diffusion of the plasticizer into an aggregated particle, during membrane formation, BUTSU by survival of an 
rn^RlM partlc ' e ° cc ] ur, ' ed l and a sm °oth c<«t could not be formed, but it had the trouble that it was not desirable practically 
L0005J Moreover, the plast.sol const.tuent with which secondary mean particle diameter becomes JP.51-71344.A and JP54-1 17553 A 
from the acrylic sol .n within the limits which is 0.1-500 micrometers distributed to the plasticizer is proposed. However 'in order to 
make the acrylic sol containing an acrylic polymer with such detailed secondary mean particle diameter into the practical viscosity for 
ulZZlZl granula /. structure P~duct par unit volume of an acrylic polymer particle is large and initial viscosity becomes hfgh in 
using the acrylic sol containing an acrylic polymer with detailed secondary mean particle diameter, the amount of plasticizers is made 

T y ,K JT.T? I' d ' ng ° rganiC SO ' Vent f ° r di ' Uti0n 6tC - arises - Consequently, there was a problem of becoming Tasy to 
produce the defec that a plasticizer carries out bleed out to the coat surface in this case, or the added organic solvent remains fn a 
paint film, and spoils membrane formation nature. remains in a 

EJTtE "r T' iC f°' WhiCh, H° n ° th6r hand C ° ntainS an aCrV " C P °' ymer With large secondary mean particle diameter is used 
Although the or.entat.on for secondary mean particle diameter to become lower than the acrylic sol containing a detailed acrylic 

J™™! S6en ' !! h °™ gene,ty of the acr V |ic P°'y mer in an acrylic sol was inferior in the initial viscosity, and it had the problem 
oa t ml! t h ooat could not be formed during membrane formation, and in order that gelation by heating of a 

'00077 ^ tr0Ub ' e productivit y of an acr V |ic s °l coating article tends to fall. 

: ZZr!rti ^ be . So 'ved by the Invention] Therefore, the purpose of this invention is not to generate hydrogen chloride gas like a vinyl 
■ hloride sol constituent at the time of incineration, excel in storage stability, and able to form a smooth paint film without BUTSU and 
offer an acrylic sol with easy initial viscosity adjustment 
:0008] 

'TSjlZ f h ° IVing ^f- IT 1 ""I: 3 ' above - m entioned purpose should be attained, this invention persons came to complete a 

muft stal th ' S o mVe T IOn f °r the above-mentioned trouble being solved by using an acrylic polymer coagulation constituent containing 
00m Thfr ^ ' Vmer S 3 SP6ClfiC S0 ' Ubility P aramete ^ a * a result of repeating examination wholeheartedly C ° nta,nmg 

0009J That is. this mvent.on ,s an acrylic polymer coagulation constituent (A) which it comes to solidify after mixing a latex containing 
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a latex and an acrylic multistage story polymer (II) containing an acrylic polymer (I).; 

(i) It is the polymer particle formed of one step or two steps of polymerization reactions or more which an acrylic polymer (I) consists 
of 50 or less % of the weight of units guided from 50 % of the weight or more of alkyl methacrylate ester units, alkyl methacrylate ester, 
and other monomers that can be copolymerized, and consist of a polymer which has 18.6(MPa) 1 / less than two solubility parameter, 
and where monomer presentations differ mutually.; 

(ii) an acrylic multistage story polymer (II) in a latex containing a preceding paragraph story polymer (II-a) It is the multistage story 
polymer particle in which it makes it come to form a latter-part story polymer (II-b). A preceding paragraph story polymer (II-a) 
consists of 50 or less % of the weight of units guided from 50 % of the weight or more of alkyl methacrylate ester units, alkyl 
methacrylate ester, and other monomers that can be copolymerized. Consist of a polymer which has 18.6(MPa) 1 / less than two 
solubility parameter. It is the polymer formed of one step or two or more steps of continuous polymerization reactions from which a 
monomer presentation differs mutually. A latter-part story polymer (II-b) consists of 50 or less % of the weight of units guided from 50 
% of the weight or more of alkyl methacrylate ester units, alkyl methacrylate ester, and other monomers that can be copolymerized. 
Consist of a polymer which has 18.6(MPa) 1 / two or more solubility parameters. It is the polymer formed of one step or two or more 
steps of continuous polymerization reactions from which a monomer presentation differs mutually, and weight ratios of a preceding 
paragraph story polymer (II-a) and a latter-part story polymer (II-b) are 20 / 80 - 70/30.; 

(iii) ; whose weight ratios of an acrylic polymer (I) and an acrylic multistage story polymer (II) are 5 / 95 - 60/40 — it is related with an 
acrylic polymer coagulation constituent which is characterized by things and which is used suitable for an acrylic sol. 

[0010] Furthermore, this invention relates to an acrylic sol which consists of an above-mentioned acrylic polymer coagulation 

constituent (A) and an above-mentioned plasticizer (B). 

[0011] 

[Embodiment of the Invention] This invention is explained further below at details. The acrylic polymer coagulation constituent (it may 
be hereafter called a coagulation constituent) of this invention consists of an acrylic polymer (I) and an acrylic multistage story polymer 

[0012] An acrylic polymer (I) is a polymer particle formed by performing two or more steps of polymerization reactions from which a 
monomer presentation differs mutually in the latex containing the polymer particle which is formed at one step of polymerization 
reactions, or is obtained by that cause. An acrylic polymer (I) consists of 50 or less % of the weight of units to which each polymer 
formed of the polymerization reaction of each phase is guided from 50 % of the weight or more of at least one sort of alkyl 
methacrylate ester units, alkyl methacrylate ester, and other monomers that can be copolymerized. Among an acrylic polymer (I). when 
the rate of an alkyl methacrylate ester unit is less than 50 % of the weight, it happens [ the glass transition point (Tg) of the coat which 
forms the acrylic sol (it may be called an acrylic sol below) containing an acrylic polymer coagulation constituent, and is obtained falls, 
and / the fall of blocking resistance or the bleed out of a plasticizer ] and is not desirable. As for the rate of an alkyl methacrylate 
ester unit, it is desirable that it is 80 % of the weight or more, and it is more desirable that it is 85 % of the weight or more. 
[0013] as an example of the alkyl methacrylate ester unit which constitutes an acrylic polymer (I), the unit which consists of a methyl 
methacrylate, ethyl methacrylate, methacrylic-acid n-propyl, methacrylic-acid isopropyl, n-butyl methacrylate, methacryiic-acid 
isobutyl. cyclohexyl methacrylate, etc. is mentioned, and these are independent — or it is used together and used. Especially, an alkyl 
methacrylate ester unit has the desirable alkyl methacrylate ester unit which has the alkyl group of carbon numbers 1-4, and is more 
desirable. [ of the unit which consists of a methyl methacrylate, n-butyl methacrylate, and methacrylic-acid isobutyl ] 
[0014] moreover, as an example of the unit guided from alkyl methacrylate ester and other monomers which can be copolymerized A 
methyl acrylate, an ethyl acrylate, acrylic-acid propyl, acrylic-acid n-butyl, Acrylic ester, such as 2-ethylhexyJ acrylate and acrylic-acid 
2-hydroxyethyl; Methacrylic-acid 2-hydroxyethyl, Methacrylic-acid hydroxyalkyl ester, such as methacrylic-acid hydroxypropyl; An 
acrylic acid, alpha, such as a methacrylic acid, a crotonic acid, and an itaconic acid, beta-unsaturated carboxylic acid; Styrene, 
Aromatic series vinyl compounds, such as p-methyl styrene and alpha methyl styrene; N-propylmaleimide, Maleimide system 
compounds, such as N-cyclohexyl maleimide and N-o-chlorophenyl maleimide; Acrylonitrile, Vinylcyanide compounds, such as a 
methacrylonitrile; Ethylene glycol di methacrylate, Propylene glycol dimethacrylate, triethylene glycol dimethacrylate, 
Hexanedioldimethacrylate, ethylene glycol diacrylate. Propylene glycol diacrylate, triethylene glycol diacrylate. The unit which consists 
of polyfunctional monomers, such as allyl compound methacrylate and triallyl isocyanurate, etc. is mentioned. Especially, since it is 
suitable for improvement in adhesion with SP value and the adjustment metallurgy group of Tg, the unit which consists of methacrylic- 
ac.d hydroxyalkyl ester, such as acrylic ester, such as acrylic-acid n-butyl, and methacrylic-acid 2-hydroxyethyl, is desirable these are 
independent — or it can use together and use, and if the solubility parameter of an acrylic polymer (I) is within the limits of the after- 
mentioned, according to the purpose or a use, it can choose suitably. It is 50 or less % of the weight, as for the rate of the unit guided 
from alkyl methacrylate ester and the monomer which can be copolymerized, it is desirable that it is 20 or less % of the weight, and it is 
more desirable that it is 15 or less % of the weight. 

[001 5] Each polymer with which an acrylic polymer (I) is formed of the polymerization reaction of each phase (one step or two steps or 

more) has 18.6(MPa) 1 / less than two solubility parameter (it may be hereafter called SP value). SP value of the polymer as used in 

the field of this invention (**) is following type (1 ):delta=sigma G/sigma V. (1) 

However. SP value of delta= monomer (= homopolymer) [(MPa) 1/2] 

G = a specific atom and cohesive energy of an atomic group [(MPa) 1/2 and cm3/mol] 

V = a specific atom and molar volume of an atomic group [cm3/mol] 

["POLYMER HANDBOOK 3rd Edition" for which can be alike, and can ask for SP value:delta (25 degrees C) of the monomer (or 
homopolymer) of a raw material more, and it can subsequently ask by totaling it according to the copolymerization presentation ratio 
(weight fraction) of a monomer — the 524th page (Wiley Interscience, 1989 issue), and the basic physical properties of a 
macromolecule and "application" 12th page (CMC Co., Ltd., 1984 issue) reference]. 

[0016] SP value is shown in example [( ) of SP valueidelta of the main raw material monomers preferably used in this invention] If it 
asks by the above-mentioned formula (1), it will become a methyl methacrylate (18.82), n-butyl methacrylate (17.75), methacrylic-acid 
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isobutyl (17.51), methacrylic-acid 2-hydroxyethyl (22.36), a methyl acrylate (19.70), an ethyl acrylate (19.17) butyl acrylate (18 78) an 
acrylic acid (20.45), a methacrylic acid (23.17), and styrene (18.84). ' 
[001 7] BUTSU occurs that it is or more 1 8.6(MPa) 1 /2 during membrane formation of an acrylic sol, and SP value of the polymer which 
constitutes an acrylic polymer (I) cannot form a smooth coat, and is not desirable. As for SP value of an acrylic polymer (I), it is 
desirable that it is or less 18.4(MPa) 1/2, and it is more desirable that it is or less 18.2(MPa) 1/2. 

[0018] As for each polymer which constitutes an acrylic polymer (I), it is desirable that it is the non-structure of cross linkage 
although the weight average molecular weight (Mw) is suitably chosen according to a use, it is desirable that it is within the limits of 
50,000-2.000,000, and it is more desirable that it is within the limits of 100,000-500,000. It becomes that in which the reinforcement of 
the coat after film shaping improved that weight average molecular weight (Mw) was 50,000 or more, and the dispersibility of an acrylic 
multistage story polymer (II) improved that it was 2,000,000 or less, and the surface smooth nature of the coat formed was excellent It 
can do [ performing adjustment of weight average molecular weight (Mw) using chain transfer agents, such as a mercaptan or ] and n 
octyl mercaptan, n-dodecyl mercaptan, nHauryl mercaptan, tert-dodecyl mercaptan, etc. can be mentioned as this mercaptan for 
example. 

[0019] As for each polymer which constitutes an acrylic polymer (I), it is desirable that Tg is 60 degrees C or more. There is no surface 
adhesiveness that Tg is 60 degrees C or more after film shaping, it excels in blocking resistance, and the acrylic sol which gives a coat 
without the bleed out of the plasticizer from the coat surface is obtained. 

[0020] Although especially the particle diameter of an acrylic polymer (I) is not restricted, it is desirable that it is within the limits of 
0.01-10 micrometers, and it is more desirable that it is within the limits which is 0.05-1 micrometer. The handling nature of an acrylic 
polymer (I) improves that particle diameter is 0.01 micrometers or more, the dispersibility of an acrylic multistage story polymer (II) 
becomes it good that it is 10 micrometers or less, and the coat formed becomes the thing excellent in surface smooth nature 
L0021J Acrylic multi-phase ******** (II) which constitutes the acrylic polymer coagulation constituent of this invention is a multistage 
story polymer particle in which it makes it come to form a latter-part story polymer (Il-b) in the latex containing the polymer particle 
which consists of a preceding paragraph story polymer (II-a) and a latter-part story polymer (H-b), and constitutes a preceding 
paragraph story polymer (II-a). 

[0022] The above-mentioned preceding paragraph story polymer (II-a) is a polymer formed by performing two or more steps of 
continuous polymerization reactions from which a monomer presentation differs mutually in the latex containing the polymer particle 
which is formed at one step of polymerization reactions, or is obtained by that cause, and these each of polymers has 18 6(MPa) 1 / 
less than two solubility parameter. As for the above-mentioned SP value, it is desirable that it is or less 18.4(MPa) 1/2 and it is more 
desirable that it is or less 18.2(MPa) 1/2. The bleed out-proof nature of the acrylic sol obtained as SP values of a preceding paragraph 
story polymer (II-a) are or more 18.6(MPa) 1/2 falls and is not desirable. " 
[0023] Moreover, each polymer formed of the polymerization reaction of each phase which a latter-part story polymer (H-b) is a 
polymer formed in the latex containing the particle of a preceding paragraph story polymer (II-a) of one step or two or more steps of 
continuous polymerization reactions from which a monomer presentation differs mutually, and is included by the latter-part story has 
18.6(MPa) 1 / two or more solubility parameters. As for the above-mentioned SP value, it is desirable that it is or more 18.65(MPa) 
1/2. The storage stability of the acrylic sol obtained as SP values of a latter-part story polymer (II-b) are less than 18 6(MPa) 1/2 falls 
and is not desirable. 

[0024] Each polymer which constitutes the acrylic multistage story polymer (II) which consists of a preceding paragraph story polymer 
(II-a) and a latter-part story polymer (H-b) consists of 50 or less % of the weight of units guided from 50 % of the weight or more of at 
least one sort of alkyi methacrylate ester units, alkyl methacrylate ester, and other monomers that can be copolymerized It happens 
L Tg of the coat which forms the acrylic sol obtained and is obtained falls, and / the fall of blocking resistance or the bleed out of a 
plasticizer ] and is not desirable when the rate of an alkyl methacrylate ester unit is less than 50 % of the weight. As for the rate of an 
alkyl methacrylate ester unit, it is desirable that it is 80 % of the weight or more, and it is more desirable that it is 85 - 98 % of the 
weight. 

[0t)25] As an unit guided from the above-mentioned alkyl methacrylate ester unit and alkyl methacrylate ester, and other monomers 
that can be copolymerized, the monomeric unit mentioned with the acrylic polymer (I) can be suitably chosen according to a use so 
that ,t may become the independent or range of the above [ SP value of each polymer which can use together and use and constitutes 
a preceding paragraph story polymer (II-a) and a latter-part story polymer (H-b) ] respectively. 

[0026] Although the weight average molecular weight (Mw) of the preceding paragraph story polymer (II-a) of the acrylic multistage 
story polymer (II) used in this invention and a latter-part story polymer (II-b) is suitably chosen according to a use, it is desirable that 
all are within the limits of 50,000-2,000,000, and it is more desirable that it is 100,000-500,000. there is orientation for the 
reinforcement of the coat after film shaping to improve if weight average molecular weight (Mw) comes out 50,000 or more, and for the 
dispersibility of an acrylic multistage story polymer (II) to improve that weight average molecular weight (Mw) is 2,000,000 or less and 
for the surface smooth nature of the coat formed to fall. Adjustment of weight average molecular weight (Mw) can be performed ' 
L carrying out using chain transfer agents, such as mercaptan same with having illustrated with the acrylic polymer (I) or ] Moreover 
according to the description made into a use or the purpose, a polyfunctional monomer is copolymerized and the structure of cross ' 
linkage and graft structure may be introduced. 

[0027] The weight ratio of the sum total of the polymer which constitutes the preceding paragraph story polymer (II-a) occupied to an 
acrylic multistage story polymer (II). and the sum total of the polymer which constitutes a latter-part story polymer (II-b) is within the 
limits of 20 / 80 - 70/30. and .t is more desirable that it is within the limits of 25 / 75 - 60/40. If the storage stability of the acrylic sol 
from which the rate of a latter-part story polymer (II-b) is obtained at less than 30 % of the weight falls and it exceeds 80 % of the 
weight, it will become easy to produce the bleed out of a plasticizer. 

[0028] Although especially the particle diameter of an acrylic multistage story polymer (II) is not restricted, it is desirable that it is 
within the limits which is 0.15-50 micrometers, and it is more desirable that it is within the limits which is 0.15-1 micrometer The 
dispersibility of an acrylic multistage story polymer (II) becomes it good that particle diameter is within the limits of the above and the 
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surface smooth nature of the coat formed improves. 

[0029] The acrylic polymer (I) and the acrylic multistage story polymer (II) which are used in this invention can be manufactured in the 
state of a latex with a well-known polymerization method like for example, an emulsion-polymerization method. The emulsifier which 
can be used for an emulsion polymerization For example, the sodium dioctyl sulfosuccinate which is an anion system emulsifier Dialkyl 
su fo succinate, such as d.lauryl sulfo sodium succinate, alkylbenzene-sulfonates [, such as sodium dodecylbenzenesulfonate ]■ — alkyl 
su fate I. such as sodium dodecyl sulfate ]; — the polyoxyethylene alkyl ether which is the Nonion system emulsifier — ■ such'as the 
po lyoxyethylene nonylphenyl ether Polyoxyethylene nonylphenyl ethereal sulfate salts, such as polyoxyethylene nonylphenyl ethereal 
sulfate sodium which is the Non.on anion system emulsifier; Polyoxyethylene-alkyl-ether sulfates [, such as a polyoxyethylene-alkyl- 
ether sodium sulfate ]; One sort, such as alkyl ether carboxylate. such as polyoxyethylene tridecyl ether sodium acetate or two sorts 
or more can be used. In order to make it the fizz of an emulsifier not become extremely large, it is desirable that it is 30 or less as for 

e , a u er f. ge nUmt>er ° f ° yCleS ° f the ox y eth y |ene unit in the instantiation compound of the Nonion system emulsifier illustrated above 
rnnVn^n n '° n an '° n SySt6m emulsifier ' '* is more desirable that it is 20 or less, and it is still more desirable that it is ten or less 
L0030J On the occasion of an emulsion polymerization, which polymerization initiator of redox system initiators, such as persulfate 
system initiators, such as potassium persulfate and ammonium persulfate. par sulfoxylate / organic peroxide, persulfate / sulfite may 
be used. In an emulsion polymerization, a monomer, an emulsifier. an initiator, a chain transfer agent, etc. can be added according to the 
gradual polymerization reaction made into the purpose by the method of well-known arbitration, such as package addition, division 
addition, and continuation addition. 

[0031] The acrylic polymer coagulation constituent of this invention mixes the latex containing an acrylic polymer (I) and the latex 
contain.ng an acrylic multistage story polymer (II) in the state of a latex, and is obtained. Thereby, with the acrylic polymer coagulation 
constituent of this invention, as compared with what was mixed after obtaining a congelation separately, respectively it has the 
advantage that the mixed state is made to homogeneity, and dispersibility of the ** acrylic sol obtained improves upwards and its 
storage stability also improves. 

[0032] The weight ratio of an acrylic polymer (I) and an acrylic multistage story polymer (II) is within the limits of 5 / 95 - 60/40 and it 
is desirable that ,t is within the limits of 5 / 95 - 50/50. If the compounding ratio of an acrylic polymer (I) becomes less than 5 %'of the 
weight, the dispers.b.hty of an acrylic multistage story polymer (II) will worsen, and the surface smooth nature of the coat formed will 
come to fall. Moreover, ,f the compounding ratio of an acrylic polymer (I) increases more than 60 % of the weight it will become easy to 
produce the defect that initial viscosity becomes high and spoils membrane formation nature. Mixing in the latex condition of the latex 
containing an acrylic polymer (I) and the latex containing an acrylic multistage story polymer (II) adjusts a mixed ratio so that the 
weight ratio in the polymer conversion included may become within the limits of the above. 

[0033] As a method of making solidify the latex after mixing and taking out an acrylic polymer coagulation constituent, it can carry out 
by well-known methods, such as the salting-out solidifying method, the freezing solidifying method, and a spray drying method 
Moreover, dehydration and desiccation following coagulation production processes, such as the salting-out solidifying method and the 
freezing solidifying method, can also be performed by the well-known method. 

[0034] Especially the use of the acrylic polymer coagulation constituent (A) of this invention is not restricted, but can be effectively 
used as raw materials, such as a resin modifier and powder coatings, etc. Especially the acrylic polymer coagulation constituent (A) of 
this invention is effect.ve as a raw material of an acrylic sol especially, and this invention includes the acrylic sol which consists of the 
above-mentioned acrylic polymer coagulation constituent (A) and the above-mentioned plasticizer (B). Although especially the 
plasticizer (B) that can be used for the acrylic sol of this invention is not restricted Dimethoxy ethyl phthalate dibutyl phthalate 
dioctyl phthalate. JIISO nonyl phthalate, di-isodecyl phthalate, di-undecyl phthalate. Butyl benzyl phthalate, diphenyl octyl phosphate 
dimethoxy ethyl phthalate. Plasticizers, such as diethoxy ethyl phthalate. dibutoxyethyl phthalate, diethylene glycol dibenzoate Zypro' 
PV ? m£ 1 benzoate ' acetyl tribut y' citrate ' and JIAMIRU phthalate. can be mentioned. It is desirable from dioctyl phthalate 

and JIISO nonyl phthalate being cheap, and acquisition being industrially easy especially 

[0035] acrylic - a polymer - coagulation - a constituent - (— A — ) - a plasticizer — (— B — ) — a mixing ratio — a rate — 
especially — restricting — not having — although — acrylic — a polymer — coagulation — a constituent — (— A — ) — 100 — 
weight - the section - per - a plasticizer - (- B — ) - 50 - 500 - weight - the section - a rate - using - a thing - 
rnnT« 7 , ~ W6ight " tHe SeCti ° n " com P ara tively ~ coming out - it is - a thing - more - being desirable 

L0036J The acrylic sol of this invention can contain a bulking agent (C) further. As a bulking agent (C) which can be used, calcium 
carbide, baryta, clay, colloidal silica, mica powder, diatomaceous earth, a kaolin, talc, a bentonite. glass powder, an aluminum oxide an 
aluminum hydroxide, an antimony trioxide. a titanium dioxide, carbon black, metallic soap, a color, a pigment, etc. can be mentioned for 

?nn™ u* S T te c n l° f ab , ulking a * 9nt <C>. * ^ desirable that it is the rate of per [ 50 ] acrylic polymer coagulation constituent 

100 weight section - the 500 weight sections. 

[0037] Solvents other than the above, such as for example, a mineral turbine, can be added to the acrylic sol of this invention as a 
diluent, and ,t can also consider as an organosol. Various kinds of additives can be made to contain according to the purpose 
furthermore. As this additive, one sort of other components, such as an adhesion promoter, a leveling agent, a tuck inhibitor, a release 
agent, a defoam.ng agent, a foaming agent, a surfactant, an ultraviolet ray absorbent, lubricant, a flame retarder light stabilizer an 
antioxidant, an ant.oxidant. and perfume, or two sorts or more may be contained, for example. Generally the content of these ' 
components is 0.01 - 20 weight section to the acrylic polymer coagulation constituent 100 weight section 

L0038J In order to apply the acrylic sol of this invention, it can be based on various kinds of application methods, such as immersion 
besides the casting methods, such as coating, such as DIP coating, knife coating, roll coating, and curtain flow coating, and DIP molding 
cast mold.ng. slash molding, low TESHONARU molding, brush coating, a spray, and electrostatic coating 

[0039] In order to make gel form using the acrylic sol of this invention, a suitable gel formation temperature and the suitable processing 
time are required^ Gel formation temperature is within the limits of 70-260 degrees C. and, as for the processing time, it is desirable 
that it -s within the limits of 10 seconds - 90 minutes. The acrylic sol of this invention can form a uniform film on this gelation 
condition. Moreover, depending on a use, printing, embossing, foaming processing, etc. can also be further performed to a hardening 
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coat. 

[0040] The acrylic sol of this invention can be applied as a coating, ink, adhesives, a sealing agent, etc.. and can apply these to casts 
such as miscellaneous goods, a toy, industrial components, and an electrical part. Moreover, if it applies, for example to sheet-like 
objects such as paper and cloth, wallpaper, artificial leather, matting, a medical-application sheet, a tarpaulin, etc. can be obtained, and 
ir it applies to a metal plate, it can consider as an anticorrosion nature metal plate 
[0041] 

[Example] Although an example and the example of a comparison explain this invention concretely below, thereby, this invention is not 
restricted at all. In addition, the measurement or evaluation of a physical-properties value in the following examples and examples of a 
comparison was performed by the following methods. 

[0042] (1) It measured using light scattering photometer DLS[ by the particle diameter measurement Otsuka electronic company 1-600 
mold. 

[0043] (2) The 25-degree C viscosity immediately after initial viscosity acrylic sol preparation (initial viscosity) was measured with BL 
mold viscometer (TOKIMEC, INC. make). 

[0044] (3) The 25-degree C viscosity immediately after storage stability acrylic sol preparation (initial viscosity) and the viscosity (25 
degrees C and 25 degrees C) after the neglect during five days were measured with BL mold viscometer (TOKIMEC INC make) 
viscosity holdout was searched for from the degree type, and storage stability was evaluated in accordance with the following error 
criterion. 

Viscosity holdout = viscosity/initial viscosity after the neglect during five days [the error criterion of storage stability] 
O : viscosity holdout is less than two and storage stability is very good. 

**: Viscosity holdout is less than [ 2 or more ] three, x:viscosity holdout with **** good [ storage stability ] is three or more and 
storage stability is very poor. 

[0045] (4) After preparing a uniformity-of-film acrylic sol, it applied to the base material by the knife coating machine and visual 
observation of the condit.on of the hardening coat after burning for 20 minutes at 130 degrees C was carried out and it evaluated in 
accordance with the following error criterion. 
[The error criterion of the uniformity of film] 

O :-BUTSU-less x : those with BUTSU [0046] (5) After forming a bleed out-proof nature hardening coat, in this coat surface after 25 
degrees C and one-week ma.ntenance, visual observation of the bleed out condition of a plasticizer was carried out. and it evaluated in 
accordance with the following error criterion. 
[The error criterion of bleed out-proof nature] 

O : — bleed-out-less x: of a plasticizer — those of a plasticizer with bleed out [0047] Moreover, the compound name used into the 
example of reference, the example, and the example of a comparison and] in abbreviated-name [( ) are shown below A methyl 
methacrylate (MMA), n-butyl methacrylate (n-BMA), methacrylic-acid isobutyl (i-BMA). methacrylic-acid 2-hydroxyethyl (2-HEMA) 
(DINP) aC ' d n_bUtyl " ° Ctyl mercaptan &>-OM). potassium persulfate (KPS), dioctyl phthalate (DOP). JHSO nonyl phthalate 
[0048] <The example 1 of reference> [the polymerization of an acrylic polymer (1-1)] 

M*A^o, d »!'? n r! Z o e , d W3ter 900 W6ight SeCti0n ' the d °decylbenzenesulfonic acid NATORIMU 1.13 weight section, and the carbonic acid 

0 23 weignt sect,on were tau 6 ht in th e reactor equipped with an agitator, a thermometer, nitrogen gas induction the 
monomer installation pipe, and the reflux condenser, and after changing into the condition that nitrogen gas fully replaces the inside of 
a container, and there is no oxygen substantially, inside ** was set as 80 degrees C. After supplying the KPS0.225 weight section there 
and stirring for 5 minutes, dropping supply of the monomer mixture which consists of the MMA101.25 weight section the i-BMA1 12 5 
weight section and the BA1 1.25 weight section was continuously carried out over 50 minutes, and the polymerization reaction was ' 
performed for 30 more minutes after addition termination so that conversion might become 98% or more 

[0049] ^ Subsequently to in this reactor, supply the KPS0.225 weight section. Dropping supply was carried out continuously having 
covered the monomer mixture which consists of the MMA22.5 weight section after stirring for 5 minutes, the i-BMA180 weight section 
the 2-HEMA22.5 weight sect.on. and the n-OM(chain transfer agent) 0.023 weight section for 50 minutes, after addition termination ' 
the polymerization reaction was performed for 60 more minutes so that conversion might become 98% or more, and the latex containing 
an acrylic polymer (1-1) was obtained. Particle diameter was 0.09 micrometers 

MA 0 5nUM?,n e !,T iZed r ter 900 Weight SeCti0a the do^v'benzenesulfonic acid NATORIMU 0.56 weight section, and the carbonic acid 
NATORIMU 0.23 weight section were taught in the reactor equipped with the <example 2 of reference> [polymerization of acrylic 
polymer (I-2)J agitator, a thermometer, nitrogen gas induction, the monomer installation pipe, and the reflux condenser and after 
changing ,nto the condition that nitrogen gas fully replaces the inside of a container, and there is no oxygen substantially, inside ** was 
set as 80 degrees C. After supplying the KPS0.45 weight section there and stirring for 5 minutes, dropping supply of the monomer 
mixture which consists of the MMA225 weight section, the i-BMA225 weight section, and the n-OM0.01 weight section was 
continuously carried out over 100 minutes, after addition termination, the polymerization reaction was performed for 60 more minutes 
so that conversion might become 98% or more, and the latex containing an acrylic polymer (1-2) was obtained. Particle diameter was 
U. lo micrometers. 

[0051] Replacing with the monomer mixture used for the example 2 of the <example 3 of reference> [polymerization of acrylic polymer 
U-3JJ reference, other conditions obtained the latex containing an acrylic polymer (1-3) like the example 2 of reference using the 
monomer m.xture which consists of the MMA405 weight section and the n-BMA45 weight section. Particle diameter was 0 08 
micrometers. 

[0052] <The example 4 of reference> [the polymerization of an acrylic multilayer polymer (II-1)] 

rAT^p^no^ W3t ! r 900 W6ight SeCti ° a the e o| y° x y eth y'e™-alkyl-ether sodium acetate 0.09 weight section, and the carbonic acid 
NATORIMU 0.23 weight section were taught in the reactor equipped with an agitator, a thermometer, nitrogen gas induction the 
monomer installation pipe, and the reflux condenser, and after changing into the condition that nitrogen gas fully replaces the inside of ' 
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a container and there .s no oxygen substantially, inside ** was set as 80 degrees C. After supplying the KPS0.135 weight section there 
and stirring for 5 minutes, dropping supply of the monomer mixture which consists of the MMA60.75 weight section the S-BMA67 5 
weight section, and the BA6.75 weight section was continuously carried out over 30 minutes, and the polymerization reaction was 
performed for 30 more minutes after addition termination so that conversion might become 98% or more 

** Subsequently to in this reactor, supply the KPS0.315 weight section. Dropping supply was carried out continuously, having covered 
the monomer mixture which consists of the MMA252 weight section after stirring for 5 minutes, the i-BMA31.5 weight section and the 
2 HEMA31.5 weight section for 70 minutes, after addition termination, the polymerization reaction was performed for 60 more minutes 
so that conversion might become 98% or more, and the latex containing an acrylic multistage story polymer (II- 1) was obtained Particle 
diameter was 0.21 micrometers. 

[0053] <The example 5 of reference> [the polymerization of an acrylic multilayer polymer (II-2)] 

rA^r,^!!?^ Wat6r 900 W6ight section ' the dodecylbenzenesulfonic acid NATORIMU 0.56 weight section, and the carbonic acid 

0 23 we, e ht section were taught in the reactor equipped with an agitator, a thermometer, nitrogen gas induction the 
monomer installation pipe, and the reflux condenser, and after changing into the condition that nitrogen gas fully replaces the inside of 
a container, and there is no oxygen substantially, inside ** was set as 80 degrees C. After supplying the KPS0.225 weight section there 
and stirring for 5 minutes, dropping supply of the monomer mixture which consists of the MMA101.25 weight section the i-BMA1 12 5 
weight section, and the BA11.25 weight section was continuously carried out over 50 minutes, and the polymerization reaction was 
performed for 30 more minutes after addition termination so that conversion might become 98% or more. 

[0054] ** Dropping supply was carried out continuously, having covered the monomer mixture which consists of the MMA90 weight 
section after supplying the KPS0.1 13 weight section and stirring for 5 minutes subsequently to in this reactor the i-BMAI 1 25 weight 
section, and the BA1 1.25 weight section for 25 minutes, and after addition termination, the polymerization reaction was performed for 
30 more minutes so that conversion might become 98% or more. 

[0055] ** Next, supply the KPS0.1 13 weight section in this reactor. After stirring for 5 minutes, dropping supply was carried out 
continuously, having covered the monomer mixture containing the MMA90 weight section, the i-BMA1 1.25 weight section and the 2- 
HEMA1 1.25 weight section for 100 minutes, after addition termination, the polymerization reaction was performed for 60 more minutes 
so that conversion might become 98% or more, and the latex containing an acrylic multistage story polymer (II-2) was obtained Particle 
diameter was 0.17 micrometers. 

[0056] <The example 6 of reference> [the polymerization of an acrylic multilayer polymer (II-3)] 

t^V^J.tT^ Water 900 W6ight section - the Polyoxyethylene-alkyl-ether sodium acetate 0.09 weight section, and the carbonic acid 
NATORIMU 0.23 weight sect.on were taught in the reactor equipped with an agitator, a thermometer, nitrogen gas induction the 
monomer installation pipe, and the reflux condenser, and after changing into the condition that nitrogen gas fully replaces the inside of 
a container, and there is no oxygen substantially, inside ** was set as 80 degrees C. After supplying the KPS0.225 weight section there 
and stirring for 5 minutes, dropping supply of the monomer mixture which consists of the MMA101.25 weight section the i-BMA1 12 5 
weight section, and the BA1 1.25 weight section was continuously carried out over 50 minutes, and the polymerization reaction was ' 
performed for 30 more minutes after addition termination so that conversion might become 98% or more. 

[0057] ** Dropping supply was carried out continuously, having covered the monomer mixture which consists of the MMA22 5 weight 
section after supplying the KPS0.225 weight section and stirring for 5 minutes subsequently to in this reactor and the i-BMA202 5 
weight section for 50 minutes, after addition termination, the polymerization reaction was performed for 60 more minutes so that 
conversion might become 98% or more, and the latex containing an acrylic multistage story polymer (II-3) was obtained Particle 
diameter was 0.21 micrometers. 
[0058] 
[A table 1] 
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[0059] The latex containing a <example 1> acrylic polymer (1-1) and the latex containing an acrylic multistage story polymer (II-1) were 
mixed at a rate of 2 to 8. The obtained mixed latex was frozen over 4 hours at -30 degrees C. After having supplied the freezing latex 
to 90-degree-C warm water of the amount of 2 double of the frozen latex, dissolving in it and considering as a slurry it held and 
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dehydrated at 90 degrees C for 20 minutes, it dried at 70 degrees C. and the acrylic polymer coagulation constituent (A-1) of a fine- 
part,cles configuration was obtained. The DOP100 weight section was added to this coagulation constituent (A-1) 100 weight section 
and after m.x.ng with the lab PURASUTO mill (Oriental energy machine factory company make) and preparing an acrylic sol the above- 
ment.oned method est.mated initial viscosity, storage stability, the uniformity of film, and bleed out-proof nature. An evaluation result is 
shown in a table 2. 

[0060] The latex containing a <example 2> acrylic polymer (1-1) and the latex containing an acrylic multistage story polymer (II-2) were 
mixed at a rate of 1 to 9. Spray drying was performed for the obtained mixed latex using the spray drier (******-jzed equipment 
company make; SD-1). and the acrylic polymer coagulation constituent (A-2) was obtained. The DINP100 weight section was added to 
this coagulation constituent (A-2) 100 weight section, the acrylic sol was prepared like the example 1. and evaluation shown above 
performed. An evaluation result is shown in a table 2. 
[0061] The rate as shown in Examples 3-4> and the Examples 1-3 of comparison> table 2 estimated by preparing an acrylic sol like 
an example 1 except mixing the latex containing acrylic polymer (1-1) - (1-3). and the latex containing acrylic multistage story polymer 
UI— 1 J - (II-3). An evaluation result is shown in a table 2 
[0062] 
[A table 2] 
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[0063] 

[Effect of the Invention] The acrylic polymer coagulation constituent of this invention does not generate hydrogen chloride gas like a 
vinyl chlor.de sol constituent at the time of incineration, is excellent in storage stability, and can form a smooth paint film without 
BUTSU, and gives an acrylic sol with easy initial viscosity adjustment. 



[Translation done.] 
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«i^T*S)5o r^y/u^s^f* (i) ii, ^apgcofi^ 
SJCJCJ: v^-Tixfc, '>ft<<tfc 

lffico^^ 5/i/B7;u^xxf^»fi5 0fift%J^ 
±*5J;U^ ^ y /^T/u^r/u^x^/vir^a^^rfigft 
<Bl^**»:^e>»i»$ixS*ffi5 0S4%JLUTJ: 

r^y/u^ii^f$ (i) tp, ***y/H»7vu 
^-/uzc^^/u^ficDSil^^ 5 01t%*i^Clt 
y/u^M-&**HttfiK*Sr*tpr^ y/u^/u (jwt 

y /i^i^i^^^s) SrriE«U-C#foix5A 
9t<Otf 1 7Xte#jSL (Tg) 0*ffiTU B^n^^v^tt 
<^(£T^ai#Jo^y — K7 h^jBz L< ft 

V\ ^ y s^T^^r^zL^y-jV^iiLCDm&te, 8 0 
**%«±-C*>5^5»* L<, 8 5fii%J^_k-?£>3 

[0 0 13] y/u^a-^f* ( I ) 
y ^i7^^ux^T/^ffi^^| ( i: LTii, * # ? V /u 
g£;*^/K 7<^^y/U^^/U, ^^^y/U^n-^a 

^■/u. ^^^y/^y/f/K > y/uggv'^n^ 
^ ->yuft if t5> e> ft 5 *flc^*(f e> m & «i*as s fc 

^ti-4(07;u^S?rtf 
^ y/uKTyu^/u^^x/uWa^if* L< s ^ y 

[0014] ^ ^ ^ y /US7/l/^/HXr^t# 

it, 7^!i/u»^f;K 7^y./U§x=f/K r ^ y 
T'a t>, 7^!l^8n-7'f;K T ^ y 2 - 

y/U^m^^/U ; yi ? ^ y yug§2 - t Kn^yxf/U, 
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5 

i; uy x p - ;>< ^v^;*^ u>\ a-^^/u^^u 

/t^ u^r ^ u^r ^ K^ft:^ ; r z y n ^ h y 

^ y u— K ^^^i^d-— /uv 5 ^ ^yu-K 
i/y/yn-^^r^iiL — k yatvy^y^-;!/ 
^ y u— k hiixf i/y^y m^/w^r * y u— 

w ir^ib, T * y /i/Rn - y /u 

#*Li\ :h&ii»iSfciifltfflLtffi^5:i:*-(? 20 
£\ y/i^fi-gH* (i) ^(ss/^^^-^i 

^******»&««**i**ffi^«*tt:, 5 0ii% 
HK'*)^ 2 0it%aTt'fc5^ff*L<, 15 

[0015] 7^y/m^ (i) it lSKifcii 

^-ftttl8. 6 (MP a) ' ' 2 
7^-^- (JKT, SPHi^5^i,5o ) 30 
5t>^*5, *J8W-et^ (#) fi^ft^S Pffift, 
TOES ( 1 ) : 

(l) 

EL, 

6=m*f* ( = *^-#y-^-) cDSPffi [ (MP a) 
1 " ] 

g =¥ffe(nm^te£Tsm^m<DmM^*^3?- 1 (mp 

a) 1 " • c m J /mo 1 ] 

V=#^COi^^J:t>^^ffl(7)^yU^S [cm 3 /mo 
1 ] 40 

(a^r^Mf* (*fci*:j^e#y-e— ) ospi: 
6 (2 5°C) *rJfttf>, zfc^-e, -^n^mftf*co^fi^ffl 

[ rpoLYMER HANDBOOK 3rd EditionJ H5 2 
4 "ff (Wiley rntersciencett, t 9 8 9^fff) , r^j 
^coSffiiftttir^flBj »I2I U — j±, l 

9 8 4 ^mm #sa] 0 

[0016] *:«^iC*J^T«f* L< fflt^noi^H 
f^t^SPl: (5 oDfiftJ [ ( ) ^:SPI^ 

-*% J Sr±SEcos: (l ) jcj: <9 **>5t, ^ * ^ y /u& 50 
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^TvW (18. 8 2) N J V /umn-zf^/U (1 
7 . 75) , ^^y /ug£-i y^f/u (17. 51), 
^^^!)/U»2-t Kn*->xf/u (2 2. 3 6) , 7 

* y ^ (i9. 70) , r * y y^^^/u ( i 

9. 17) , 7^ y/U»7'^ (18. 7 8) % y 
A-S£ (20. 45) , * * * y /l^ (23. 17),* 
(18. 8 4) ti-5o 

[0017] y ( i ) ^Mtsi^ 

<7>S Ptftt, 18. 6 (MP a) 1 ' 2 ait'fc^t, 

■e*i*»*L<4i\ r*y/w*«-fiH* (i) wspii 

(118. 4 (MP a) 1 ' 2 HT-C*>5(0##i L< , 
18. 2 (MPa) 1/2 «TT'fe§^J:^SL 

[0018] r^y/u^s^ft (i) ^ts^-r^fi^f* 

IS* ^fixWMIt'fc^o^^K, toil 

^^t-s (Mw) fi, ffl^jci£i:TiBa:aiR*ns 

$K 50, 000 — 2, 000, 0 0 0<D«SHrt"e*>5 
<7)rtW£L<. 100, 000 — 500, 0 0 0<7>^B 
rtT-fcS^i 9»*LV\ fii^J^i (Mw) ^ 
5 0, 0 0 0K±^*6tgtj*»«O&tt<O3»*^W± 
U Jf:2, 0 0 0, 0 0 O&TX'h&bT? V 
J£P£S^(*: (II) <o»»tt**W±L, »*Sft5*«^) 
*ffi¥^as«ftfcfc0>£*5 o lf¥^i (M 

w) *^*??^m<Dmm&mm*m^x'i=T 

Ky/u* Ltlt 0»J;Ltf. n- 

n —7 £ y JVtfVjj-fZ is, t e r t - Kt* 
[0 0 19] T^y/u^fi^(* (I) Sri*t51^* 

M<0~/ y — KT K54v^g«r*i57^ y/u^/u^ 

[0020] r ^ y ^^fi^f* ( i ) oflHF-gtt. 
MRSixftt^^ o. 0i-i0//m(DKirtt^6: 

i*ff4L<, 0. 0 5-l//m(O»T^6^U 
9 #4 LV\ Itt^S^O. 0 1 a/ mJ&Lk-CfcSirT* y 
(I) C0Bt&l^?lfi]±L, 10/im^K 

*>5ir^y;i/*#g»l^# (ii) <D»«ktt**A#«c 

[0 0 2 1 ] $^0^O7^ y 
fi8"*-Sr^ yyu**a«fifta-&fle (II) (i, ftl^f^ffi^ 
f* (II- a) fci^UKl^ft (II- b) 
^iSPtfi^f* (II- a) P^c-T ^ Jl^*^^ a ^ 
^•^^.x^x^ ttaMrS^ff (II- b) Sr»*S-a:T4 

[0 0 2 2 ] ±fecOfu^Pf*^j$ (II- a ) 11, 1 



( 5 ) 

7 

6 (MP a) 1/2 ^feift^SHpft^^^— ^ — Sr*-T5 
fc(OT*fe5o ±fe<^S Pfgfi 18. 4 (M Pa) 1 / 2 
amSW^S L< , 18. 2 (MPa) 
T^fc3<Drt*J:9#*Lt\, ftuSi^S^te (II- a) co 
S Pfl^ 18. 6 (MPa) 1 /: ' 

[0 0 2 3] (II- b) (4, ?tuj£Pg 

fi^f* (II- a) ^ttT-Sr^tr^r-y^^^-C, lM 

-fttfc. 18. 6 (MP a ) 1 x 2 M±.<Dmm&'<7 * 
-^-^tf 5fc^t*fc5o ±f£cDS Pffitt 1 8 . 6 5 
(MPa) 1 y 2 JK±-e*>5(0^»* LV\ SSPg*^ 
ft (II - b) COS Pffi^ 18. 6 (MP a ) 1 x 2 20 

fbnsr^ y ^✓/u^BtaB^^tt^fiTL 

[0 0 2 4] HU^KS^f* (II- a) fcitfSMl^ 

ft (II- b) ^&457^!)/^#SBi^* (II) S: 
«/£^->5;fi^ftf4. ^ftit, W<tt)l«0^^^ 

?>K«$*t5*ffi5 0S*%«TJ:9*5o > * * y a- 

{c<4, t#ib*i3T^ y ^//uMLtJlbn^M^ 30 

— K7 * h^gl <9jfS L < ^ * * y/ugr/^ 

£L<, 8 5- 9 8li%t*fe5W<t0jf*ll\ 
[0 0 2 5] _bfSco^ * * y ^gtr^^r/W^X^/U^fi 

o**l*^e>R3|[$*L soffit LTfi, r^y/u^s^ 

* (I) -C^if^*L*i*W4Sr*ffl*fctt0ffflLTfflV^ 
5I>^T^, ftul^fi^ft (II- a) *3<tt/SSPgfi 
£ft (II- b) 8r«ja^5#tt^ft<OS PiM^ ^ix^ 40 

[ 0 0 2 6 ] *-^i;io^t(Jffl$n57^ y /U3%#& 

»S^ft (ID cOBtjSpga^f*: (II- a) *3<tW«a» 
S£-ft (II- b) ^Mfi^Ej^S (Mw) l$ y ffliiic 
dlTilHiS^^TLo^^ ^-f*lt>. 5 0, 0 0 0- 
2, 0 0 0, 0 0 0 cojffifflftT-fcoOri^fS L < > 10 
0, 000-500, 0 0 0T-*>5<£>a*cfc Ll\ 
fflft^piS^-T-ft (Mw) ^5 0, 0 0 0«±T*5i:BlfiK 
JB&<0£JRcoS*d?ft±U (M 50 
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w) ^2, 0 0 0, OOOHK'fcStT^'J/U^g 

pgfii^ft (ID o»»tt^r&j±u, ^*$*l5«h<o* 

mwft&fr&Ti-z>Mfa&&>z>o mmw-mtt+m cm 

w) T^y/i^fi^ft (I) -C^L/c^t 

******* L-C*«*Jft^^9 7 hM^ALt 

[0 0 2 7] r^y/^ (II) f^^SmJ 
SPgl^f* (II- a) Sr^-r^S^O^ffirm^l^ 
£l=rft (II- b) SrHM!-*- 5fi^ft<7)£*f+^cDfi*tt: 
(4. 2 0/8 0 — 7 0/3 O^ffilfflrtT'fc 1 ?, 25/7 
5-6 0/4 OOfilfttfcS^iOjf* LV\ 

pgft^ft (n-b) oa^3oii%*im 
%*M^^ir, *imm<o7 y- kt* h*±cB< * 

-So 

[0028] y^*#»ra-&#: (II) Ott^F-S 

(4. #(CfrJPl£tL&^0. 1 5 — 5 0 mCO^HrtT* 
fciWtK, 0. 1 5~1 /zm^jalrtTfeS^ 

*m&&P£M&» (ID o»fttt^Affl^4 9, 

[0 0 2 9] *ISK(c:*5t>Tf£fflSjx5r^ Vj^M^ 
ft: (I) *3±WT^ yyu^#S««*ft: (II) tt, CTx. 

^-fer^x/u^v^J^ ; Kf'>/HS8t h y ^A|<Z)7^ 

^r/HiSKfi ; y=*^*sift:?B-e*>5*y**'>3i^-u 

*5ri/^?-u> J ~>vy xx/ux-r/u^Kt h y 
^co/^ y ^^ryxfuyy x;U7x^/bX"r^» 
ifi ; ;K y t^'>xf L/yr/u^/vx- rvUBE*"*- h y 

y ^=^i/^^u>- h y ^v^/ujh— ^/ug^gg^h h y ju/^ 

3 0aT-Cfc«WtL<, 2 0aT*e*5^i!) 
[0 0 3 0] ?LftS^lC|^ Lttt, igK^^7 y A s ig 



( 6 ) 



2002-212303 



10 



futm&iz&^x, mmfr, %it$L bm&#l mm&m 
mm** iw^t^woi^gci^ct, -mm 
ttmmm, mmmm^A^i^M^&xmmi'^ 

[oo3i] ^m<DT ? v /u&m&fcmmmj&m*. 

S^&PSrfi'&te (II) ^t^y^y^ *t%, y"ry^ 

[0 0 3 2] r ^ y ^fi-^f* ( i ) <t r * y 

r^ffi^f* (II) i:cDfiSit(l N 5/9 5-6 0/4 0(7) 
JEiartT'fcO, 5/9 5-5 0/5 0^Ei^t*)6^ 

^ffiLi^ T^y/u=£fi^{£ (i) coia^it^5fi» 

%«t9t) / >ft<ft5t, y/u»#aHtS-frfl: (II) 
<0#*M*ri*JB< ft9* ffM^n^^aico^B^tt^fg; 

Ti-s «t 5 So r^y/i^s^ft (i) oie 

yA-^fi-^f* (I) Sr^tr^^y^^ir. T ? V /u^g, 
I^PgS^ft (II) y * * £<0^:y ^ 



[0 0 3 3] ^f^7f7^^OT^tr^ y/u 

[0 0 3 4] *3gBJ|tf>T* y /U^fi^f$?jg[g^» 

(a) (^ffi^ii^ic^jfJi^ixT, «fliesc«#j. i&#mt 
^<nf%nte¥tLx&mzi£m^zzkfrx%z> 0 
httmny? y /\<tt&t*mami&m (a) h ry* 

LfiT ? y /u^t^WSBIMft (a) *3j:W^rai#J 

(b) a*e>ft£T ? y ^/^^-r^ 0 ^$£w<dt? 
v j^/Mzmrnxz z>-*smm (b) i;m«e»jps£ftft^ 

y/Vfy^7^U-h, iy* # >"7 f *>yU'7 y 7 U — h s ~f 

— K Sy* h^r yxf/U7 y 7 U — K h^rv^^^/U 
-7 9^— K h ^->xf;U7 y 7 U — h „ «/xf l/y 

y y z3 — /u > y'^n— h x Dt c i/>' ^ u =i — ;v i> 
^<>y^— K 7irf/uh!J7'>/uy hu-h x C^T ^ 



[0035] r^y/ust^«iafiiKi (a) jtbtsb 
?pj (B) i<D»^jt*ii, »«c»jpfiSixftv^s. Ty-y 

^**^*«Hfiric* (A) 1 0 om*95Sfc*K pf® 
#J (B) 5 0-5 0 0ifl:gBC0SiJ^T*fflV^S<7)^»* L 
<, 5 0-2 0 0SJk«O#]^T*fcS<0j&*J; L 

[0 0 3 6] *1^7^y;k/;Wl £k(e5ttft#J 

io (o Sr^ttsei^-ctSo mm-rz>^t<Dx$z> 

HWM (C) dr LTtt. «ft*yuS/i>A % /<9 

-fy\ y- , np^y ; u^y^ % ^SS±. 
#;*-y>\ g£{fcT 

»ft^S:#lf5wi:^"Ct« 0 ?E«#J (C) 

14. y^XS^KaiiAMl 0 0fi*§15^/- «9 5 

0-5 0 0**«BOW*-C*>5<O^s»4 LV\ 

[0037] *^o7^!J/u//n;it ±Ka>iaa> 

t Ltit Will ««fj£ii^j, ^yy^L ^^/^ 
Witaa. sim^j. ffi^A. #fiffif*#j, **n» 

y ^SK^frWHiaj** l o oSSSPic^-LTO. oi 

-2 OfiiSPT'fo^o 

30 [0038] *i«or^ y /w^usraiffl-t-stctt, X 

y^> yS'sL^E— /u-r^^ a— -x — ^y 3 -^/u^e — 

[0039] *»wo7^ y^//u^t^y/^M 

5 0 yMM^Ii 7 0-2 6 OtlDiirtt^ ^ , %l 

$e>ieHijsiK ^v^jpx, js^afflfjaftifSrfTi e 
[oo4o] *«fl^7^y^^//nt mm-, 

50 k*->- h?«:#5:iw, &mmzmm-tti 
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[0 0 4 1 ] 

ftwjciaw-ra^, 0He>*jiBS*L5 
[0042] (i) ttiF-asije 

^l/-- 0 10 

[0 0 4 3] ( 2 ) flJJW«j« 
[0 0 4 4] ( 3 ) 8?/ggc£f4; 

2 5°C. 5 0Bftl^2 5tTO«itt*, BLSfi 
ffift (h iCfcflSJJEU ifciC^^tttffft 

tt«f*«M± = 5 0 IB]tt««(O«6*/l0JW*!i« 20 
O : tt**«rttd< 2 mnx*tb 5 , iTfJKSZEtt^SabT A 
A : tt*»«Ht^s 2 JK± 3 *«T*fe 5 , K*S?J&ttjWi 

[0 0 4 5] (4) SKlS-tt 

y /u yVu £ MM LfcfS, £*flc-J->f 7 =r — * — 
-ISU 1 3 0 ( C-Cfll#frJ-ltS:2 O^BBffofcacofflfUgt 30 

O : ^ftL 
X : ^yfc 9 

[0 0 4 6] (5) It7'y- K7 9 htt 

[»:/ y - KT r> htt^opfffiSm] 40 

X : S\mM(DZf y - KT £ h fc 9 

[ 0 0 4 7 ] 3llftfi»J*5J:t/Jtt!l5CT^tcffl^ 
ft: £ l>'-t cr> fg.fr [ ( ) rt] Sr, TfEJc^ 

■r 0 * 9 9 y /ug^ ^-/u (mm a) . ^ * ^ y /ug£ n - 
y^/u (n-BMA) , ^ ^ ^ y /nt-r y y ^yu u- 

B M A ) , ^?^ l j/UK2-t Kn^r->xfyb (2-H 
EM A) , T ^ y yug^n -y^/U (BA) N n-^r^^ 

(n-OM) . y ^JU (KP 

S) , V-irttf-fV-? 9 U — h (DOP) , ^yy-;i, 50 
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h (D I N P) 0 
[0 0 4 8] 1 > 

[7? y /^a^f* ( i - i ) os^] 

vaiffiftasSrflil^fcSiCSSrttc, Jft>f ^>7k9 o OS 
435, Kf'>My-l? h y i . 131 

IftfcitJSRIfthyAO. 2 3fiftgf5£ttiA^ 

fCLfc«, rt»£8 OtJlcKJeLfco -trie KPS 
0. 2 2 5li^gAL, 5»nm»J*Lfc«, MM A 
10 1. 2 511^ i-BMA112. 5lft8E« 
iO'BAll. 2 5ii^P)45*i»I^5 0 
5)^(ttI^(c:lTi^L, «8»ll*T«* 9 

[0 0 4 9] ©#C^T\ IslS/^SgrttC, KPS 0. 2 2 
5S*tt«r!fl:AUT5»WH»#Ufc«, MMA2 2. 
5fi4Stf s i-BMA18 0ligl5, 2-HEMA2 
2. 5MMB*5J:tf n-OM (igSH£»i#J) 0. 023 

«T«»U, aS*P»T», i^9 8%y±C^5J; 

* (I-D fe^tf^y^ ffi^-SJiO. 0 

9 /i mt'fcofCo 
[0 0 5 0] <#%#J2 > 

IT * V /is&m&ft (1-2) ofi^] KJftJL 

fllx.fcSJc£«rt(c, ^^y7k9 0 0li3, Kt^>/u 
-<yify^^ytthyA0. 5 6ltflSjo J;tM»}* 

£8 O^JCKSELfco KPS0. 4 5ltS$: 

SAL, 5 4>W«»L3t», MMA2 2 5**|fB, i- 
B MA 2 2 5fifig|$:fc>J;tfn-OM0. 0 lMAUfrb 

tez>mmm%&w>$: 1 o o ^i-fxm^^mrm^ 

L, aS*PJI*T«, 1^9 8%w±C45J;9(:^ 
(-6 0#raS-&K/££:tT oT, T^y;^l^f$ ( I - 
2) Sr-g-tP7X5/^^*t#7t 0 tt^-S(4 0. 18/imt 

[0 0 5 1 ] < 3 > 

[T^y/U^fi^ft: (1-3) (7)M^J ##«2l:ttffl 
Lt*iflcS^(cR^T, MMA4 0 5l*(BJoJ:t; 
n-BMA4 5if«^e>ft5*I*»*»8:fflt\ fttl 

^*fr{i#%«2iP]«(:Lt, r^y/u^fi-^f* (i 

-3) &<ate7T>y?x&ntz 0 fiL^FMttO. 0 8 am 
[0 0 5 2] <#%CT4 > 

[r ^ y /^^ii^f$ en- i) coa^] 
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^0. 0 9 **«B*5i hi; AO. 2 

wfcl, KPSO. 13 5liMgAU S^Pelfg^L 

MMA6 0. 7 51195, i — B M A 6 7 . 5 
SS^^cttKBA6. 7 5mS^7^^^5*4f*^^ 

s|W9 8%W±(:/^6J: 6(c3 0^1fi£Rj££r 

tToTto 10 
©#C^T\ ftJJK^rtCl. KPSO. 3 1 5Sft9$£K: 
ALT5Mftj$lf:^ MMA2 5 211S, i - 
BMA3 1. 5SS354oJ:t>'2 -HEMA3 1. 5 fi* 

(II- l) Sr^trv^^^^Srt#7^ 0 ftn^fiO. 
[0 0 5 3] <###ij5 > 

[7^y^#il^ (II- 2) (7)fi^] 20 

figtf, Kf y/^yif>^;u*yit h!i AO. 561 
S9U3i:t>*^§^ b V AO. 2 3®fig|5^f±iA^ N 

(CLfcSL F*)7&£8 0 c C(CIS^L/c o -fcdtc, KPS 
0. 2 2 5Sfi95££;AU 5#ffl«#Lfc», MMA 
10 1. 2 5fifiSf5, i-BMA112. 5S4g|$:fcJ: 
tfBAll. 2 5lia^6ft5*i*a^fti5 0» 

[0 0 5 4] ©#;^T\ l3Sffi»rt«C:, KPSO. 11 
SlWtftALT 5»|RHt#Lfc«, MM A 9 Ofi 
i-BMAll. 2 5H«fcJ:tfBAll. 2 
5 fi*ffi^e><CS 2 5$>Bnri»(tTiliBfcW 
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lc:«Tffc*&U aSJD»T». l*W«9 8%B±i:45 

[0 0 5 5] OjfciC, BIRje*rt«C, KPSO. 113 
B*»«r»AL-C5»|BUt»Lfc«, MMA9 0li 
pR^ t-BMAll. 2 5fi»^ioJ:t>*2 -HEMA 1 

l . 2 5a*SBSr^trm*ft»£4&£ l o 0»WI^«tr 
aMKWlc*T*l&U, as*n»T*. 9 8 %JSLb 

/^^SBl^tt: (II- 2) &$if55 t : y^;*S:i»fc 0 
ffi-?-g(i0. 1 7 At m-Cfcof: 0 
[0 0 5 6] <#%M6 > 

[r* Vs^&ms&ft (ii- 3) <7)S<£] 
vm^mmzffi^tzKJt^ftiz^ ^^^>*9oofi 

^0. 0 9liffi*5«tt;S8thy^O. 2 31195 

KPSO. 2 2 5ltg5^SAL, 5 5MIMf# L 
MMA 10 1. 2 5 fift95, i - BMA 112. 
Slf^it/BAl 1. 25ii»^f)i5MM 

fi-fr**S9 8%y_hlC#3J; ^){C^6(C3 O^PflS^R 

[0 0 5 7)©^^ f^gjESSrtC, KPSO. 2 2 
5fi4^^SALT5^P«1tS^Lfc^. MMA 2 2. 
5SSgtfioJ:tF i - BMA 2 0 2. 5lf^f)46* 
5 0^ra^ftTiil*M{C«iT«Jf&L, gSJjD 
»7t, 9 8%JW-klCl/£5 J; <b<-6 0# 

rJIS^S/tSrfToT, y /u^#a«S^ft: (II- 
3) £*ti>^^*£#*: 0 tt^-SfiO. 2 1/xmT* 

[0 0 5 8] 
[151] 
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(SH) 


I SP« 
(MPa) va 




SPtt 

(MPa) 1/2 


#*0I1 


(i-D 


© MMA/rBMA/BA 

lOI. 25/112. 5/11. 26 
<2> MMA/i-BMA/2-HEMA 
22. 5/180/22. 5 


18. 16 
18. 13 








( I -2) 


© MMA/i-BMA 
225/225 


18. 17 








( I -3) 


CD MMA/n-BMA 
405/45 


18. 71 






#%«4 


(n-D 


© MMA/i-BMA/BA 
60. 75/67. 5/6. 75 


18. 16 


® MMA/i-BMA/2-HEMA 

252/31. 5/31. 5 


19. 04 


##*J5 


(n-2) 


© MMA/I-BMA/BA 

101. 25/112. 5/1 1. 26 


18. 16 


® MMA/i-BMA/BA 
90/1 1. 25/11. 25 

@ MMA/rBMA/2-HEMA 
90/11. 25/11. 25 


18. 69 

19. 04 




(n-3) 


© MMA/i-BMA/BA 

101. 25/1 12. 5/11. 25 


18. 16 


® MMA/i-BMA 
22. 5/202. 5 


17. 64 



[0059] <hjs#ji >r^ y/u^ft^f* ( i - i) 

Srttf 7f y ^ ^ i 7^ !l ^^SBl^* (II- l) 

fco flMSLfc^y* X(7)2fSf(^9 0 c C^tK(c:^^^ 
fy^^SrftA, S^Lt^^y-tLfcft, 2 0#ffl 
9 0ti:«l$fCR*U 7 0tt«LtS($MO 
yyu3RB^**B*&#fc (A-l) «r»fc. 0ESH 
mf&W) (A-l) lOOltWcDOPlOOltSRSr 
9stf7 p 9*h5A' (JK#»«liSm)Jftt«) "CS^ 

ft. PT/S^^tt. fliffl!*&—tt*5 i^i&yy— KT^ htt 
SrffflfiLfc. I?fffi^*^*2 (c^-r o 
[0 0 6 0] < 3IJfc#J 2 > T ? y /U^fi^f* ( I - 1 ) 30 
fr^fr^-r y ^*j;T g y (II- 2) 



/:S^7T^^^?r«Sei« (JR»C3S{tSS«a» ; S 
D-i) Sr^i\ »JMa*«rm\ y /u3RS-frfls« 
HttdKM (A- 2) S:»fc 0 KffH&A4fe (A- 2) l 
ooifSl-DiNPiooliM^^ HiWU 

[0 0 6 1 ] <3Slfe«|3 — 4>*5itf<M:tt«l — 3 > 
*2fd*-r±5tt#J-&T?, T^y/u^a-^* (i-i) 
- d-3) z^tf^TvirxbT? v/i>m&mv£m& 

(II— l ) - (II- 3) Sr*tr59- 
S^*iHJ£C»J 1 tl^HIKT* y /^✓/uSrBIML, 
Zftotza lffffi^**^2{c^i- 0 

[0 0 6 2] 
[*2] 



















( I) 
(«) 


(n) 
(S) 


(*) 


Pa-s 


Ban 


<i-i> 

10 


<n-i> 

90 


DOP 
lOO 


1 


6 








f (i-D 

20 


(n-2) 

. 80 


DINP 
100 


2 


o 


o 


o 




( I -2) 
SO 


50 


DOP 
100 


3 


0 


0 




3?*fc«4 


( I -1) 
30 


(n-i) 

70 


DINP 
100 


2 


o 




o 




(I-li 
20 


cn-3i 

80 


DOP 
lOO 


1 


X 




o 




( I -3) 
10 


(n -i) 

90 


DOP 
lOO 


1 


o 




X 


tfcia<H3 


( I -2) 
80 


( n-2) 

20 


DINP 

TOO 


20 


A 


O 


o 



[0 0 6 3 ] 



( 10 ) 



¥rm 2002-212303 



F9 — M&3$) 4F070 AA32 DA37 DA38 DC13 

4J002 BG051 BN122 EH046 EH146 

EH 156 FD010 FD026 GHOO 

GJ01 GQOO 
4 JO 11 KA04 KA10 KA23 KB 13 PA69 

PB06 PC02 PC06 
4J026 AA45 AC09 AC33 BA25 BA27 

BA28 BA30 BA34 BA40 DA04 

DA07 DA 14 DB04 DB14 DB23 

DB24 DB26 EA04 FA04 GA08 

GA09 



